heart of glass regulates the concentric growth of the heart in zebrafish.
Patterned growth of vertebrate organs is essential for normal physiological function, but the underlying pathways that govern organotypic growth are not clearly understood. Heart function is critically dependent upon the concentric thickening of the ventricular wall generated by the addition of cells to the myocardium along the axis from the endocardium (inside) to the outside of the chamber. In heart of glass mutant embryos, the number of cells in the myocardium is normal, but they are not added in the concentric direction. As a consequence, the chambers are huge and dysfunctional, and the myocardium remains a single layer. To begin to define the factors controlling the concentric growth of cells in the myocardium, we used positional cloning to identify the heart of glass (heg) gene. heg encodes a protein of previously undescribed function, expressed in the endocardial layer of the heart. By alternative splicing, three distinct isoforms are generated, one of which is predicted to be transmembrane and two other secreted. By selective morpholino perturbation, we demonstrate that the transmembrane form is critical for the normal pattern of growth. heart of glass encodes a previously uncharacterized endocardial signal that is vital for patterning concentric growth of the heart. Growth of the heart requires addition of myocardial cells along the endocardial-to-myocardial axis. This axis of patterning is driven by heg, a novel transmembrane protein expressed in the endocardium.